We examined the validity of a food frequency questionnaire (FFQ) used in the 5-year follow-up survey of the JPHC study for estimation of dietary fiber intake by comparing the intake estimated with dietary records (DR). We developed a food composition table for dietary fiber for the food items included in the FFQ using a substitution method. The Spearman correlation coefficients were slightly higher in crude values (0.48-0.51 in men, 0.40-0.45 in women) than in energy-adjusted values (0.43-0.44 in men, 0.36-0.40 in women). The correlation coefficients of food group-specific dietary fiber (crude) were 0.26 and 0.27 for vegetables, and 0.62 and 0.49 for fruits in men and women, respectively. The mean intakes assessed with the FFQ and DR were not statistically different either for water-soluble or -insoluble fiber in both men and women. However, the fruit fiber assessed with FFQ was significantly overand the vegetable fiber was underestimated compared with those assessed with DRs. The FFQ can be used for ranking individuals for dietary fiber intakes in epidemiologic studies, despite the difficulty in estimating mean intake.
Several epidemiologic studies have reported a possible association of dietary fiber with cancer, cardiovascular disease and diabetes mellitus.1-3 However, because of the lack of a reliable food composition table of dietary fiber for Japanese foods,4 nutritional epidemiologic studies on dietary fiber intake and health have been hampered in Japanese populations. Some previous studies developed a dietary fiber food composition table for their specific use,5.6 but they were not available for use in other studies.
We therefore developed a dietary fiber food composition table specifically for a self-administered semiquantitative food frequency questionnaire (FFQ) used in the 5-year follow-up survey of the JPHC study using a substitution method.' Then the validity of the FFQ was examined by comparison with estimated intakes assessed with dietary records (DR). Table  The Standard Tables of Food Composition in Japan, 4th  revised edition by Science and Technology Agency 4 listed 227 foods with dietary fiber composition, and the 5th revised edition added 102 foods.8 Based on these 329 foods, we substituted the composition of dietary fiber for the other 127 foods using two other food composition databases on dietary fiber 9.10 according to a substitution method developed by Sasaki et al.7 To make the development procedure easier and more practical, we limited the foods to those that appeared in the DR used for the validation study of FFQ.
MATERIALS AND METHODS

Development of Food Composition
Validation of FFQ
Dietary fiber intake was calculated from DR and FFQ by dividing into water-soluble and -insoluble dietary fibers. We also computed this intake for specific food groups such as cereals, vegetables, and fruits. The mean values obtained from DR and FFQ were compared, and Spearman correlation coefficients between the values obtained from the two methods were computed .
Cumulative Percent Contribution for Dietary Fiber Intake
The cumulative percent contribution for dietary fiber intake was computed using the DR data. Table 1 shows the number of foods used in the computation of dietary fiber intake. A total 456 foods were listed in the developed tables (25% of total number listed in the food composition table). Among the food groups of vegetable origin such as cereals, potatoes and starches, nuts and seeds, pulses, vegetables, fruits, mushroom and seaweeds, the percentage of the food in the food composition tables varied from 39% for potatoes to 63% for mushrooms. We presented the composition table using dietary fiber intake calculations in the Appendix. Tables 2 and 3 show the mean daily intakes of dietary fiber computed from the FFQ and DR, respectively, by area. Because the intakes were remarkably lower in the Ishikawa area compared to those in the other 3 areas, the area difference examined by oneway ANOVA was significant (p<0.05) in both water-soluble and -insoluble fibers. Table 4 shows the mean daily intakes of dietary fiber computed from the DR and FFQ. Total intake assessed with FFQ was 11% higher and 4% lower than those assessed with DR in the analysis of the 4 areas combined (p>0.05). Only water-soluble fiber intake in women was significantly different between DR and FFQ (p<0.41). In area-specific analysis, the mean intake was significantly lower in FFQ than those in DR in Okinawan men (p<0.05). Table 2 Table 5 shows the results of the same analysis for dietary fiber derived from cereals, vegetables, and fruits. Mean intake of vegetables assessed with FFQ was significantly lower than that assessed with DR (p<0.001), whereas mean intake of fruits assessed with FFQ was significantly higher than that assessed 2 Data on subjects in Ishikawa PHC (14-day data) were counted twice for 28-day data. with DR (p<0.001). The correlation coefficients were high for cereals in men, and moderate in women (0.60 and 0.36 for crude value, and 0.49 and 0.17 for energy-adjusted values, respectively). The correlation coefficients were low for vegetables in both men and women (0.26 and 0.27 for crude value, and 0.18 and 0.15 for energy-adjusted values, respectively). The correlation coefficients were high for fruits in both men and women (0.62 and 0.49 for crude value, and 0.46 and 0.22 for energy-adjusted values, respectively). Table 6 shows the mean daily intakes of dietary fiber obtained by DR within the quintile of intake estimated by FFQ. The intakes by DR increased steadily according to the increase in the intake category determined by FFQ except in the fourth quintile in men. The mean intakes of the highest quintiles were 1.42-1.68 times higher than those of the lowest quintiles. Table 7 compares the FFQ with DR for dietary fiber based on joint classification by quintile (%). The 33-40% and 27-28% of subjects were included in the same category in men and women, respectively. Only 0-2% of subjects were included in the extreme categories. Tables 8-10 show the cumulative percent contribution of the top 20 foods for water-soluble, -insoluble, and total dietary fiber intakes, respectively. Some vegetables which were ranked within the top 20 foods, (e.g., edible burdock, eggplant) were not included in the FFQ.
RESULTS
DISCUSSION
The mean intake of dietary fiber assessed with FFQ was higher in fruits and lower in vegetables than those assessed with DR. This result indicated a possible problem of standard portion size used in FFQ for vegetables and/or fruits. The observed vegetable and fruit fiber intakes were 5.8 and 1.4 g/day in men and 5.6 and 1.9 g/day in women, respectively ( Table 5 ). The ratio of vegetable to fruit fiber, 4.2 in men and 2.9 in women, was higher than the 2.3 previously reported,5 and comparable with or slightly lower than the 4.1 in men and 3.3 in women in a different study.'
The correlation coefficients observed in the present study (i.e., 0.36-0.51 in men and 0.30-0.45 in women) were slightly lower than those in questionnaires previously developed in Japan (i.e., 0.39-0.61 and 0.63-0.68).11.12 These correlation coefficients dropped slightly when energy was adjusted for, and then dropped even further when area was adjusted for. However, when both energy and area were adjusted for, the correlation coefficients improved compared to the values with only area adjustment. When the possible association of intake between FFQ and DR was examined by the main food source of dietary fiber, the correlation coefficients were high or moderate for dietary fiber from cereals and fruits, but were low for dietary fiber from vegetables.
One of the limitations of our study is that the intakes of dietary fiber obtained from DR might not be suitable as the gold standard due to the incompleteness of the food composition Foods listed among the top 20 contributors to dietary fiber intake were somewhat different from the foods important for estimates of other nutrient intake; edible burdock, garlic, eggplant and konnyaku were not listed as important contributors of any other nutrients.13-15 The lack of these foods in FFQ might have lowered the validity of FFQ for ranking individuals by dietary fiber intake. In addition, the limited number of vegetables contributing to dietary fiber intake in FFQ might have been due to the significantly lower estimates of mean intakes by the FFQ than by the DRs.
In conclusion, the validity of the FFQ used for the 5-year follow-up survey in JPHC Study to estimate dietary fiber intake was moderately high. The FFQ can be used for ranking individuals for dietary fiber intakes in epidemiologic studies, despite the difficulty in estimating mean intake.
